Determination of the hydrogen solubility and transport behaviors for the V-4Cr-4Ti and lithium for low hydrogen partial pressure (pH 2 = 9.09 x10 -4 torr, or 1.21 x 10 -1 Pa), such as in nuclear fusion environments at 400-700ᵒC has been successfully determined by (ad/de)sorption under the hydrogen flowing system. Hydrogen concentration in both materials decreased as T increased, and the ratio of the hydrogen concentration in liquid lithium and V-4Cr-4Ti (hydrogen distribution ratio, R) increased with temperature, e.g., R was 17 at 400ᵒC and 80 at 700ᵒC. Desorption of hydrogen from V-4Ct-4Ti is a thermally activated process and the activation energy of the desorption rate is 0.405 eV.
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